61 5th MEETING, BELFAST 45 1 equivalents/ml was reached suggesting that metabolism was either incomplete or that the affinity of AC3 for the metabolite(s) is lower than for VBL. This rise in immunoreactivity was abolished if the extract was boiled before incubation, or extracts of gut contents were prepared from rats who had previously received neomycin and sulphathiazole in their drinking water for a period of 6 days. These results suggest that VCR is metabolized in the rat gut to one or more species with similar immunoreactivity to VBL and that the gut flora are responsible for this metabolism.
The technique of two-dimensional polyacrylamide-gel electrophoresis (2D-PAGE) is the method of highest resolution currently available for analysis of complex protein mixtures. Up to 2000 cellular proteins or 30-50 extracellular proteins can be visualized on a single gel and point mutations causing a single charge variation in a protein can be detected. Thus the technique is admirably suited for screening for protein variations in genetic diseases both at the primary level of an abnormal protein variant or the secondary effect of the disorder on the expression of normal proteins. The success of such a project depends on the careful establishment of the normal protein complement of the different cell types to be studied and the effect that various parameters such as differentiation, cell density, passage number and cultrure conditions have on protein synthesis.
Human muscle cell cultures consist of different cell types whose identity is often rather tenuous. In this presentation, we have attempted to identify cell types in human muscle cultures using 2D-PAGE, indirect immunofluorescence and cell cloning.
Human muscle cells from biopsies of tissue were dissociated by collagenase and trypsin treatment and grown in culture (Yasin et al., 1977) . Secondary cultures were induced to fuse by replacement of fetal bovine serum in the media with horse serum. Differentiation was monitored by microscopic observation. Clones were established by seeding primary cultures at low density and trypsinizing growing clones individually into microtitre wells. Fibroblasts were grown from explants of skin biopsies. Fibroblasts and myoblasts at various stages of differentiation were labelled with p5 Slmethionine or [I4 Clleucine and solubilized in lysis solution (O'Farrell, 1975) which consisted of 9.5~-urea, 2% (w/v) NP-40, 2.4% (w/v) Ampholines and 5% (v/v) 2-mercaptoethanol. Labelling growth media was freeze-dried and solubilized as above for analysis of secreted proteins.
Solubilized polypeptides were analysed by 2D-PAGE Abbreviation used: 2D-PAGE, two-dimensional polyacrylamide-gel electrophoresis. Vol. 14 (O'Farrell, 1975) . Isoelectric focusing gels containing a mixture of Ampholines (LKB) to produce gradients of pH4-7 or pH4-9 were loaded with samples of 200 00&500 000 c.p.m. and subjected to electrophoresis for 9000 Vh. The second dimension was run in 12% polyacrylamide gels with 0.1 YO sodium dodecyl sulphate. Spots were visualized by fluorography (Laskey & Mills, 1975) .
Cells were grown on glass cover-slips and labelled unfixed by indirect immunofluorescence. The first antibody was a mouse monoclonal directed against a human muscle cell surface antigen (5.1 HI 1 or 24.1 D5) and the second antibody was tetramethylrhodamine isothiocyanate-conjugated goat anti-mouse IgG. A monoclonal antibody specific for a human cell-surface antigen encoded by a gene on chromosome 11 (16.3A5) was used as a control . Cells were fixed after labelling and mounted on slides. The cells were viewed and photographed using a Leitz microscope with rhodamine optics.
The cellular proteins synthesized by fibroblasts, myoblasts and differentiating muscle cultures were analysed by 2D-PAGE. Most myoblast proteins were synthesized at all stages of muscle cell differentiation, but several were produced at elevated or reduced rates after fusion. These polypeptides are the products of genes that are regulated during myogenesis and differences that were consistently found during fusion of cells from several individual biopsies are marked in Fig. 1 .
The cellular polypeptide patterns of fibroblasts and (undifferentiated) myoblasts were very similar as was their morphology under microscopic examination. However, the extracellular proteins found in the media of these cell types showed characteristic differences (Graham et al., 1984) . Development of immunoassays for these fibroblast-or myoblast-specific polypeptides should aid in the identification of cell types present in human muscle.
Using the muscle cell-specific monoclonal antibodies currently available to us (5.1. H11 and 24.1 D5; Walsh et al., 1984) it is possible to identify positively myotubes and some, but not all, myoblasts as shown by the variable reactivity within clonal cultures (Fig. 2) . At present no fibroblast-specific antigens are known.
Indirect immunofluorescence with the antibodies 5.1 HI 1 and 24.1 D5 does not identify positively all myoblasts. The muscle cell-surface antigens recognized by these antibodies appear to be showing transient expression which is either under development or cell cycle regu- lation. Thus, using these antibodies it is not possible to identify the proportion of fibroblasts and myoblasts in human muscle cultures. However, using 2D-PAGE analysis of cellular and extracellular proteins it is possible to identify several proteins which show developmental regulation during muscle differentiation and to find major differences in the extracellular proteins of myoblasts and fibroblasts. We propose to produce monoclonal antibodies against some of these proteins and to examine their expression in relation to cell types and disease. Certain proteins on two-dimensional gels do show variation in expression in dystrophic cultures, but have been difficult to characterize properly because of culture variations. It is hoped that the use of cell clones which appear phenotypicaly similar with respect to various antigenic markers will help in the elucidation of genuine disease markers.
